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The thermosetting plastics are powders which, under the action of heat
and pressure, become mouldable and can be pressed to shape in heated
moulds. While the plastics are under these conditions of heat and pressure,
irreversible chemical changes are taking place, with the result that the
material hardens while still hot, and a fundamental change occurs which
alters the properties and character of the material. This process is referred
to as " curing." Unlike the thermoplastic materials, cooling and subse-
quent reheating will not restore their mouldability. The principal mem-
bers of this class are the phenol-formaldehyde and urea-formaldehyde
plastics, but phenol-furfural and melamine-formaldehyde are of growing
importance.
PROCESSES FOR MOULDING AND FABRICATION
The thermoplastic products may be converted into strip form by
extrusion through a heated orifice or die. The machine may be compared to
a sausage machine and consists of a heated tube containing a closely fitting
screw, the pitch of which diminishes towards the discharge end. At
this end the plastic is forced by the screw through a die. By feeding the
plastic into the other end, a continuous strip may be obtained. By varying
tl^e shape of the die opening and hence the cross section of the extruded
strip, fibres, rods, tubes and many fancy shapes are possible. Recently,
this technique has been extended to thermosetting plastics.
By forcing the hot fluid material through a nozzle into a closed mould,
intricately shaped products may be formed. The mould is kept cool by
circulating water, and after the plastics moulding has been cooled suffi-
ciently to harden it, the mould is opened and the moulded part removed.
This method is called' injection moulding and is extensively used for
thermoplastic materials, but it has been recently applied to thermosetting
materials as well. The cost of many plastics mouldings has been con-
siderably reduced by the development of injection moulding in recent
years.
Thermosetting plastics are generally moulded either by compression
or transfer moulding. Compression moulding makes use of hydraulic
presses by which high pressures (one to four tons per square inch) are
exerted on the plastics material in the heated mould. The heat and
pressure make the plastics material fluid, in which state it is compressed
to a proper density and forced into all parts of the mould and cured.
Compression moulding with some materials tends to produce a thick
fin at the parting line where the mould opens, and shapes which have
small holes and are otherwise complicated are difficult to mould by this
method. An improved process (transfer moulding) is made use of which is
a combination of compression and injection moulding. The thermosetting
plastic is pre-heated outside the mould to a temperature at which it becomes